Mining activities could produce a large volume of spoils, waste rocks, and tailings, which are 17 usually deposited at the surface and become sources of metal pollution. Phytostabilization of the mine spoils 18 could limit the spread of these heavy metals. Phytostabilization can be enhanced by using soil amendments 
Introduction

39
Mining activities usually produces a large volume of spoils, waste rocks, and tailings, which are 
92
The chat piles contain residual Pb and Zn concentrations that in some locations moved into the underlying 93 soil.
94
Prior to mining disturbance, soil in this field was mapped as a Rueter series, which is classified using 95 USDA Taxonomic terminology as a loamy-skeletal, siliceous, active, mesic Typic Paleudalf. Examination of 96 the Reuter soil profile reveals that it has extremely gravelly silt loam textured soil horizons that formed in 97 colluvium over residuum derived from limestone (Soil Survey of Jasper County, MO, 2002) .
98
For our purposes, a backhoe was used to collect a few hundred kg of C horizon material down from 99 60-to 90-cm deep. The soil along with coarse fragments was placed in plastic-lined metal drums and 100 transported to the ARS-Florence, SC location. The C horizon materials was removed from the drums and 101 aired-dried. Because of the presence of large cobbles, the soil was screened using a 12.7-cm diameter sieve to 102 collect soil material more appropriate for use in a potted greenhouse experiment. Sieving the soil revealed that 103 it contained approximately 30% (w/w) coarse fragments that were > 12.7-cm in diameter. Soil that passed 104 through the sieve was stored in the plastic line drums for characterization and used in our greenhouse 105 experiment.
106
The sieve C horizon materials (< 12.7-cm diameter) was characterized for its pH (4.40) using a 1:2 107 (w/w) soil:deionized water ratio. Additionally, bioavailable metal and total metal concentrations were 108 extracted using multiple extractants and acid digestion, respectively. Both deionized water and 0.01M CaCl2 109 metal concentrations were determined in triplicate by extracting 30g soil with 60 mL of liquid extractant, 110 shaken for 30 m, and filtered using a nylon 0.45 µM filter syringe. Extraction with diethylenetriamine 111 pentaacetic acid (DTPA) was conducted in triplicate using 10g of soil with 20 mL of DTPA after shaking for 112 2 h, and filtration using 0.45 µm filter syringe. Total metal concentrations were determined in triplicate by 113 digestion of 10 g soil in 100 mL of 4M HNO3 as described [28] . All metal concentrations including Cd and Zn 114 were quantified via Inductively Coupled Plasma spectroscopy (ICP). Data are presented in Table 1 .
116
Experimental Set-Up and Design
117
The experimental treatments were consisted of biochar sources (BS): beef cattle compost (BCM); 118 poultry litter (PL); and lodge pole pine (LPP) that were applied at 0, 2.5, and 5.0% (w/w) in combination with 119 different rates (0, 2.5, and 5.0%, w/w) of beef cattle manure compost (CMC), respectively. Experimental 120 treatments were replicated three times using a 3 x 2 x 3 split-split plot arrangement in completely randomized 121 block design.
122
The treated and untreated C material soils were placed into triplicate plastic flower pots (15-cm top 123 diameter x 17-cm deep) and gently tapped to a bulk density of 1.5 g/cm 3 as outlined in Novak et al. (2018) .
124
Eight corn seeds were then planted in each pot. Table 2) .
201
Overall, pH of mine soils was significantly affected by increasing rate (2.5% to 5.0%) of different BS 202 (Table 2 ). Soil pH of mine soil treated with 2.5% and 5.0% BCM was increased from 5.18±0.13 to 5.61±0.30. (Table 4 and Table 5 ).
243
The effect of BS on shoot biomass (kg ha 
426
Another important part of this study is on the effect of different sources and application rates of 427 biochars on the bioconcentration factor (BCF) of Cd and Zn in corn shoots and roots. Plant's ability to 428 accumulate metals from soils can be estimated using BCF, which is defined as the ratio of metal concentration 429 in the shoots or roots to that in the soil. Plant's ability to translocate metals from the roots to the shoots is 430 measured using the translocation factor (TF), which is defined as the ratio of the metal concentration in the 431 shoots to the roots. As shown in our data ( 
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